The polycrystalline samples of LaGa 1-x Fe x O 3 have been prepared by standard solid state reaction route. The phase purity of the prepared samples is confirmed by powder x-ray diffraction experiments followed by Rietveld analysis. It has been observed that the variation of lattice parameters is governed by Vegard's law. The optical band gap of these samples is estimated using diffuse reflectance analysis (DRA) and it is observed that the optical gap systematically decreases with Fe doping from 3.62 eV and attains the saturation value of ~1.9 eV at x= 0.4. The value of the bowing parameter 'b' for the prepared solid solution LaGa 1-x Fe x O 3 is estimated to be 3.8eV.The x-ray absorption near edge spectroscopy (XANES) suggests that the Fe is in mixed valence state in all prepared samples and these mixed states of Fe due to offstoichiometry acts like electron doping in LaGa 1-x Fe x O 3+δ and thereby results in the reduction in the effective band gap. Our results may be useful to design the LaGaO 3 based light emitting diodes and new generation of semiconductor photo-detectors.
Introduction:
The design and the development of direct band gap materials for light emitting diodes (LED), field emission display and florescent displays etc. are of great scientific and technological interest. In this connection the indium gallium arsenide (InGaAs) is one of the most successful candidates 1 .For InGaAs and similar semiconductor materials the relation between the band gap and lattice parameters (bowing parameter) has been reported 2 . One of the main problems associated with the InGaAs based structure is degradation due to oxidation (also termed as ageing effect) [3] [4] [5] . In this connection the direct band gap oxides have attracted much attention [6] [7] [8] [9] [10] . The LaGaO 3 is well known wide band gap perovskite oxide material having band gap for bulk sample close to 4.0 eV 11, 12 . Importantly LaGaO 3 has been widely explored for the field emission applications by doping of Yb, Eu, Ce, Cr Sm, Tb, Tm etc. and known to exhibit excellent photo luminescent properties 6, [13] [14] [15] . However, the systematic study such as effect of doping concentration, dopants, etc.on the structural properties, optical properties and the relationship between them considering Vegard's law and bowing parameter etc. for doped UV-VIZ-NIR spectrophotometer having Harrick Video-Barrelino diffuse reflectance probe. The beam spot size on the sample was around 1.5 mm in diameter and an integral sphere detector is used for diffuse signal detection. Fe K-edge XANES measurements have been carried out on the scanning extended X-ray absorption fine structure (EXAFS) beamline 21 (BL-9) of Indus-2 synchrotron source in fluorescence mode using Vortex detector. The energy range of XANES was calibrated using Fe foil.
Results and discussion:
Figure- Vegard's law assumes isotropic/spherical expansion of unit cell but due to non-spherical shape of the atomic orbitals in most of the cases this assumption may not hold true.
The optical bandgap of the prepared samples has been determined using diffuse reflectance spectroscopy by converting the diffuse reflectance in to equivalent absorption spectra by using the Kubelka-Munk function of the following form:
Here R∞ = R Sample /R Standard . R Sample is the diffuse reflectance of the sample and R Standard is that of the standard (BaSO 4 in present case). K and S are the Kubelka-Munk absorption and scattering functions, respectively. If the material scatters in a perfectly diffuse manner, the scattering function S is nearly constant with wavelength 28 and the Kubelka-Munk function can be related/proportional to the absorption coefficient (α) as
Here n has the value of 2 for direct bandgap transitions, while n is equal to 1/2 for an indirect give rise to the defects states at lower energy levels [29] [30] [31] and may be responsible for the observed intensity features at E = 3.32 eV and E= 2.7 eV as observes in case. 37 .We have fitted the experimental optical gap data using equation (4) . These states are possibly arising due to the coexistence of Fe 3+ and F 4+ in the studied samples 40 . These defects states may also be related to the Urbach tail states this needs further investigations by taking in to account actual values of absorption coefficient α 41 .
Further it will be interesting to study the photoluminescence properties of these samples. 
Conclusion

